In this paper, we describe four studies that have been done in the project Improving Classroom Assessment in China (ICA-C). The project was a sequel to the ICA project in the Netherlands. To shed light on the current situation of Chinese primary school mathematics teachers' perception and practice of classroom assessment, we first did a review study based on teacher-written papers addressing classroom assessment. Then a large-scale questionnaire survey was conducted by means of which we could identify different assessment profiles of teachers. With the gained knowledge, two other studies were set up to explore the possibility for improving Chinese primary school mathematics teachers' assessment activities, with a particular focus on using classroom assessment techniques in the domain of division and multiplication.
CLASSROOM ASSESSMENT IN MATHEMATICS EDUCATION
Increasing the integration of teaching, learning and assessment has been identified as one of the key trends in the field of assessment in mathematics education since the last century (Ruthven, 1994) . Awareness has arisen that assessment should not only serve summative purposes for ranking and selecting students but should place more emphasis on formative purposes for informing teachers' instruction and improving students' learning (Black & Wiliam, 1998) . Also, contrary to the low reliability that, in the past, was attributed to teachers' judgements of students' performance (Parkes, 2013) , nowadays, teachers' crucial role in their assessment of students has been highly valued (Cizek, 2010) . Formative assessment activities in the hands of teachers are referred to as classroom assessment (e.g., De Lange, 1999) . These teacher-led assessment activities that are interwoven with instruction and fully integrated in the teachers' daily teaching practice, such as questioning, observing students, and giving quizzes or teacher-made written assignments, can provide instructional insights about students' thinking and about what productive and actionable next steps might be taken in order to meet students' needs (Shepard, Penuel, & Pellegrino, 2017) . In this way, classroom assessment entails the potential to move students' learning forward. In fact, promoting the use of classroom assessment in mathematics education has been put on the worldwide policy agendas (e.g., NCTM, 2013; CDC, 2002) . In line with this, studies have been carried out with the focus on investigating and improving primary school teachers' classroom assessment in mathematics education (e.g., Andersson & Palm, 2017; Veldhuis & Van den HeuvelPanhuizen, 2014a , 2014b .
A RESEARCH PROJECT ON CLASSROOM ASSESSMENT IN CHINA
In mainland China, where there exists a deeply-rooted examination culture focusing on ranking and selection, in 2001, a new approach to assessment was launched by the Ministry of Education (MoE, 2001 ) aimed at supporting teaching and learning. Since then, only a few studies provided information about the implementation of this assessment reform in primary school mathematics education (Brown, Hui, Yu, & Kennedy, 2011; Ni, Li, Li, & Zou, 2011; Zhao, Mulligan, & Mitchelmore, 2006) . The most recent data collected by these studies date from 2008, which means that little is known about how the implementation of the assessment reform has further evolved. Therefore, in 2012, the Improving Classroom Assessment in China (ICA-C) project was started. This project was a sequel to the ICA project in the Netherlands and contained four studies. Study 1 was a review study in which existing resources of journal papers addressing classroom assessment written by teachers were examined. Study 2 was a large-scale survey in which an adapted version of the questionnaire developed in the Dutch ICA project was used to collect data for identifying teachers' assessment profiles. After having acquired some understanding of how Chinese primary school mathematics teachers consider and perform classroom assessment, two other Acta Scientiae, Canoas, v.21, n.2, p.128-136, mar./abr. 2019 studies were set up to explore the possibility for improving their assessment activities, with a particular focus on using classroom assessment techniques. Classroom assessment techniques (CATs) are short teacher-initiated targeted assessment activities proximate to the textbook, which teachers can use in their daily practice to reveal their students' understanding of a particular mathematical concept or skill. Study 3 was an explorative study to investigate how Chinese primary school mathematics teachers used CATs that were meant to assess students' understanding of division. Study 4 was an intervention study aimed at examining what insights teachers can gain from using CATs into their students' mathematical understanding in the domain of multiplication.
Study 1: Classroom Assessment in the Eyes of Teachers
In a review study (Zhao, Van den Heuvel-Panhuizen, & Veldhuis, 2017) , 266 teacher-written papers, which were addressing classroom assessment and published in 2011 and 2012, ten years after the start of the assessment reform, were identified in the China National Knowledge Infrastructure database to answer the research question: What do teacher-written papers reveal about Chinese primary school mathematics teachers' conceptions of classroom assessment and how these conceptions are related to the assessment guidelines as included in the mathematics curriculum standards released in 2011? For analysing these papers, a coding framework was developed, of which the main categories were in line with the main aspects of assessment provided in the assessment guidelines in the mathematics curriculum standards (MoE, 2011) . This included the purpose of assessment, the content of the assessment, the person who is the assessor, the method of assessment, the provision of feedback, and using assessment results for instructional adaptation. When deciding about further subcategories, the themes the teacher-authors brought up were also taken into account.
The results revealed that the teacher-authors reflected often on the purpose of assessment (49% of the 266 papers), the content to be assessed (70%), the person who is the assessor (100%), and the used assessment methods (78%). Particularly, providing feedback was addressed very frequently. In 198 papers (74% of the 266 papers), at least a quarter of the text referred to feedback, in 64 of these, the teacherauthors considered classroom assessment even to be equivalent to feedback. Another finding was that in only 9 papers (3%) there was evidence that the teacher-authors used the gathered assessment information for instructional adaptation. In general, it was found that the teachers' conceptions of classroom assessment, as revealed in the teacher-written papers, echoed quite well with nearly all aspects of the assessment guidelines, except for using assessment results for instructional adaptation.
Study 2: Teachers' Assessment Profiles
A large-scale survey (Zhao, Van den Heuvel-Panhuizen, & Veldhuis, 2018) was conducted to answer the research question: What assessment profiles can be identified in Chinese primary school mathematics teachers? For collecting data, an existing questionnaire developed in the ICA project in the Netherlands (Veldhuis & Van den HeuvelPanhuizen, 2014a; Veldhuis, Van den Heuvel-Panhuizen, Vermeulen, & Eggen, 2013) was adjusted to fit the Chinese context. The adapted questionnaire consisted of 30 questions to gather information about teachers' background, their general teaching practice, and their assessment practice and beliefs. In the end, the responses of 1101 Chinese primary school mathematics teachers from 12 provinces and regions were analysed. Through exploratory factor analyses, the underlying structure of the questionnaire was uncovered and eight factors were determined: (1) general instructional decision-making assessment purposes, (2) specific instructional decision-making assessment purposes, (3) assessment methods, (4) diversity of assessment problem format, (5) importance of assessing skills and knowledge, (6) importance of assessing extra-curricular skills, (7) perceived usefulness, and (8) acceptance of assessment. With a latent class analysis, three assessment profiles were identified. When looking into the assessment profiles through the lenses of the eight factors, distinct characteristics regarding teachers' views on assessment became clear.
The largest group of teachers belonged to the Mainstream assessors' profile (53.1% of the teachers). These teachers appeared to be moderate in their use of assessment, as they scored quite close to the mean on most factors and relatively high on acceptance of assessment. In detail, these teachers reported using several assessment methods for different purposes of instructional decision-making with an average frequency. To assess students, they reported using several different problem formats. In addition, these teachers generally underlined the importance of assessing different types of skills and knowledge and acknowledged assessment to be useful for supporting teaching and learning.
Moreover, these teachers were, among the teachers in the three assessment profiles, most acceptant of using assessment in their practice. The second group of teachers belonged to the Enthusiastic assessors' profile (21.7%), who had above average scores overall. They reported using different assessment methods very frequently for various purposes, highly endorsed the importance of assessing different skills and knowledge and perceived assessment to be very useful. The remaining teachers (25.2%) were considered as Unenthusiastic assessors. These teachers scored on almost all factors far below the mean, indicating that they did not report to use assessment purposefully or regularly, and did not deem it to be essential or useful.
Study 3: Teachers' Use of CATs
In an explorative study (Zhao, Van den Heuvel-Panhuizen, & Veldhuis, 2016) , Chinese primary school mathematics teachers' use of CATs was investigated. Six female third-grade mathematics teachers from two primary schools in Nanjing were offered a series of CATs that were designed to assess their students' understanding of the division of three-digit numbers by a one-digit number. For developing these CATs, we followed the same process as that had been done in the Dutch ICA project. Textbooks analysis was the starting point to make assessment close to teachers' daily teaching. Then, decisions needed to be made on the basis of mathematical-didactical analyses about what content to be assessed, and about what questions should be asked in order to give teachers access to students' deep understanding. Crucial for this is that the questions take a different perspective than that offered in the textbook. Finally, the CATs should have a format that makes them be used feasibly (Veldhuis & Van den Heuvel-Panhuizen, 2014b ). Here we provide one CAT as an example (Figure 1) . In CAT-1 identifying the watershed, after showing the task, the teacher mentions the possible divisors one by one from 1 to 9. For each divisor, students need to indicate the digits of the quotient by raising either green or red card. This CAT, with the format of red/green cards, is meant to quickly give the teacher an overview about whether students can identify the breaking point (the watershed) of the possible divisors when the number of digits in the quotient changes. To help the teachers understand and use the CATs, a teacher guide was developed in which the purpose of each CAT and the suggestions for its implementation were described. Moreover, four one-hour meetings were organized in which how to use CATs was discussed and teacher' experience with CATs was shared. Data regarding teachers' use of CATs were collected by teacher interviews, feedback forms, and final reports. Additionally, data from lesson observation and student work were used, if necessary, to mirror or supplement the information reported by the teachers.
It was found that, although CATs were quite new to the teachers, they could easily include CATs in their practice by changing them to fit their pre-arranged lesson plans. By using the CATs, the teachers got new information about their students' mathematics understanding. They valued the way in which CATs challenged their students with questions that were not completely prepared by textbooks, and thus CATs were very revealing for them. In addition, most teachers liked the CATs with the format of the red/ green cards for providing quick information about students' understanding. However, no evidence was found that the teachers used the information gained from the CATs for adapting their instruction in the subsequent lessons to meet the students' needs. Instead of adapting their further teaching, the teachers gave their students, during or after carrying out the CATs, instant help for arriving at correct answers. In addition, the teachers even used the CATs to adapt their instruction beforehand.
Study 4: Insights Teachers Gained from Using CATs
The intervention study (Zhao, Van den Heuvel-Panhuizen, & Veldhuis, 2019 ) that followed aimed to examine what insights Chinese primary school mathematics teachers gained into their students' mathematical understanding from using CATs. Its setup was similar to that in the explorative study (Study 3); however, a larger group of teachers was involved, and a different mathematics topic was chosen. In total, 25 third-grade mathematics teachers from nine schools in Nanjing were given eight CATs assessing students' understanding of multiplication of two-digit numbers. One example of these CATs is provided (Figure 2) . In CAT-2, students need to break down a multiplication, instead of performing an algorithm to find its product. This CAT, with a worksheet format, is meant to assess whether students can identify the components of a multiplication and understand what is behind the multiplication algorithm. A teacher guide for using CATs and two two-hour meetings were arranged to support the teachers in implementing the CATs. The teachers filled in feedback forms after carrying out the CATs and wrote a final report about their use of the CATs. Their responses were used to determine whether they got insights from the CATs. When teachers referred to the mathematical content, a CAT aimed to assess and, either described specific information about their students or emphasized the novelty of the gained information, or referred to a fitting instructional adaptation, it was considered as evidence of gained insight. Moreover, 198 students' test scores on three district tests were analysed in order to explore the relationship between teachers' having gained insights from using CATs and the changes in their students' mathematics achievement.
In total, 193 responses about teachers' use of the CATs were collected, among which clear evidence of gained insight was identified in 57 responses (30%). Depending on the number of CATs from which a teacher gained insight, the teachers were divided into three groups. Five teachers formed the High Insight group, since evidence of gained insight was found in their responses about five or more CATs; fourteen teachers belonged to the Some Insight group, as evidence was found in three or fewer CATs; the remaining six teachers consisted of the No Insight group, because in their responses no evidence was found. The High Insight teachers could understand the idea of the CATs and use them to know more about their students' learning. Overall, these teachers favoured the revelatory capacity of the CATs that differed in a specific way from the teaching tasks they would generally provide.
In contrast, the No Insight teachers often simply reported whether their students could solve the problems in general terms. Several of them considered CATs to be (too) similar to what is in the textbook and did not want to repeat what they had already taught, while others emphasized the CATs were too different, or too difficult, compared to their regular teaching. When looking at the students' scores on the three tests, no significant effect of having teachers' gained insights on student achievement was found.
CONCLUSIONS
In this paper, we describe four studies that have been done in the project Improving Classroom Assessment in China (ICA-C). The most unexpected finding across different studies is that, although the involved Chinese primary school mathematics teachers generally endorsed the idea of conducting an assessment for improving teaching, adapting further teaching based on the assessment information seems to be a missing piece in their picture and practice of classroom assessment. Such practice was hardly mentioned in the teacher-written papers (Study 1) and was not found after the teachers got new information from using CATs (Study 3). In fact, many teachers reported assessment did not influence their teaching (Study 2). Classroom assessment can only function formatively when the collected information is actually used by teachers to adjust teaching to meet students' needs (Black & Wiliam, 1998) . Otherwise, its promise to improve students' learning is impaired (Heritage, Kim, Vendlinski, & Herman, 2009) . In this sense, the teachers in our studies did not really use assessment in a formative way, as their teaching was not shaped by the evidence of students' learning elicited by assessment. This may have to do with the fact that Chinese mathematics teachers pay more attention to their skills in providing information to students than gathering information about students (Cai & Wang, 2010) .
Regarding the possibility for improving Chinese teachers' classroom assessment, it was found that CATs, as a domain-specific operationalisation that imply a strong approach to formative assessment, were feasible for teachers to carry out (Study 3). More importantly, teachers could gain new insights into their students' understanding from using CATs (Study 4). Thus, this research suggests it would be helpful to provide teachers with feasible techniques as a starting point to conduct a formative assessment. However, taking into account that the teachers often explained to their students how to solve the problems in the CATs before assessing them and the teachers did not use the elicited assessment information to make further instructional adaptation (Study 3), it seems that a fundamental shift in their conception of formative assessment is necessary before they can use assessment formatively and can make the most of their classroom assessment.
